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13. l~rther NOTES on the CARBONIFEROUS 17ENESTELLII) -~.. By GEORGF, 
W m  S~RU~S0LE, Esq. F.G.S. (Read January 19, 1881.) 

I~ a former communication to the Society I endeavoured to show 
that,  as the result of a careful comparison of the existing individual 
forms, as figured by previous dcscribcrs, with some tolerably 
perfect specimens in my own possession, it wotfld be necessary to 
redescribe the species of Fene,~tella and considerably reduce their  
number. I accordingly append a rcdescriptiou of the more promi- 
nent  species ; but  before introducing that, i t  will be necessary to say 
something about the foundation of the genus Fenestdla, since it  can 
readily be ima~ned that  the same causes which have thrown con- 
fusion into the species, have tended also to obscure the genus- -  
namely the fragmentary and imperfect state of the specimens ex- 
amined, and the want of attention to the stages of individual growth 
and other details. Accordingly I find the existing descriptions of the 
genus Fenestella inaccurate in many essential details. The genus 
has been defined by several palmontolo~sts, but each time with 
reference to the fossils of a particular period; and no one description is 
sufficiently comprehensive to embrace all the members of the family 
:Fenestellid~e as they occur in the various Palaeozoic formations. A 
fresh description of the genus thereibrc appears to be desirable. 

Without  entering upon a full histo~" of the genus Fenestella, I 
may mention tha t  the first to describe it  as such was Lonsdale, in 
1839 *, who adopted the name from the MS. of Miller of Bristol, 
who had been engaged on a work on the Corals of the Mountain 
Limestone, which he did not live to complete. He gave the name 
Fenestella to the lace corals. Fenestella Milleri of the Silurian is 
so named after him. Lonsdale twice defined the genus--first  in the 
' Silurian System,' and again in the ' Geology of Russia ' t .  In  the 
former he restricted the cells to one row on each side of the keel ; 
and in the lat ter  he placed no such limit to the order or arrangement 
of the cells ; hence i t  included Polypora, Retepora &c., in fact all the 
fenestrate species. :His otherwise elaborate definition was also 
faulty to the serious extent that  he described the appearance of a 
common incrusting coral as the mature growth of the Fenestella. 
This I explained in ~ recent communication to the Society. 

Phillips next  in order of time (1841) gave a very good description 
of the genus, so far as relates to the Devonian group+ + ; but much . f  
its details are not applicable to the Silurian group. 

Prof. M'Coy, in 1844w restricted the genus to forms with two rows 
of pores on the branches, so as to include only the true FenesteUee. 
The pore-cells he limits to the external face, whereas in the majority 
of the species they are on the inside of the polyzoary. He further 

. Murchisou's ' Silurian System,' p. 677. 
t Geology of Russia, vol. i./~ppendix A, p. 629. 
:~ Palaeozoic Fossils, pp. 22, 23. 
w M'Coy's Syn. Carb. Foss. Ireland, p. 200. 
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states tha$ the perfect condition of Fenestella will be found in his 
genus ttemitrypa. This latter I have shown �9 to be a mistake due 
to an incrusting organism on Fenestella membranacea, Phil. 

In  his second definition, in 1854 t ,  which was intended to include 
both Carboniferous and Silurian species, ~['Coy is more successful ; 
no menbion is made of the particular face on which the cells are 
placed. He does not adequately describe the shape of the polyzoary, 
and adopts one of Lonsdale's errors respecting a layer of vertical 
capillary tubes on the reverse face. 

The last definition we have was by Prof. King ++ in 1848, after 
arranging the Permian Polyzoa. :He ignores M'Cov's work in 
1844, and says that the genus, as constructed by Lons(tale in 1845, 
requires subdividing. As no trace of the incrusting coral was found 
in the Permian species, all reference to Lonsdale's supposed mature 
condition of the Fenestella is omitted. Prof. King's short and other- 
wise exact account is inexact in stating that the cells are distributed 
in two or more linear series. The true JFenestellce have never 
more than two rows of cells on the interstice ; the supposed row on 
the keel does not really consist of cell-pores, but of the bases of hollow 
spiny processes, which oftentimes, in the case of the Permian Fene- 
stell~, have been unduly distorbed by a subsequent deposition of 
carbonate of lime. 

From the foregoing it is evident that none of the original descri- 
bers of the genus Fenestella has grasped the main features of it as 
a whole. What is wanted is a definition which shall embrace the 
whole of the Palaeozoic Fenestellee. 

The following definition is therefore proposed, after a careful study 
of the several species ranging from Silurian to Carboniferous times. 

Genus FENES~Li, Lonsdale. 

Polyzoary a calcareous reticulate expansion, either fiat, conical, 
or cup-shaped, formed of slender bifurcating branches (interstices), 
poriferous on one face, connected by non-poriferous bars (dissepi- 
men~s) forming an open network. Cells immersed in the interstices, 
and arranged in two longitudinal rows divided by a central keel, on 
which" are often prominences. Cell-mouth small, circular, and 
prominent when preserved. 

FE~ESTELLA PLEBEZt, hi'Coy, Syn. Carb. Foss. Ireland, p. 29, 
fig. 3. 

Fenestella antiqua, Lonsd., :~['Coy, Syn. Carb. Foss. Ireland, 
p. 200. 

carinata, ]~['Coy, Syn. Carb. Foss. Ireland, pl. 28. fig. 12. 
�9 - devoniea, Semenow et v, M611er, Bull. de l'Acad, de St. 

Pdtersbourg, t. vii. p. 233, i)1. 3. fig. 16. 
formosa, M:'Coy, Syn. Carb. Foss. Ireland, pl. 29. fig. 2. 

~ . f l u s t r i f o r m i s ,  I'hiI1. Geol. Yorkshire, pl. i. figs. 11, 12. 
- - f o s s u l a ,  Lonsd., Darwin's Obs. on u Isl. p. 166. 

* Quart. ffourn. Geol. Soc. vol. xxxv. p. 282. 
r Brit. PaL Foss. p. 49. $ Permian Fossils. p. 34. 
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Fenestella fo~sula, Dana, Geol. U.S. Explor. Expvd. p. 710, pl. ii. 
fig. 3. 

plebeia, d'Orbigny, Prod. de Paldont. strat, t. i. p. 152. 
irregularis, Phill. Geol. Yorkshire, pl. 1. figs. 21, 22. 
retiformis, Schloth., King's Perm. Foss. pl. 2. figs. 8-19. 
trituberculata, Prout, Trans. Acad. St. Louis, vol. i. p. 228. 
undulata, Phill. Geol. Yorkshire, pl. i. figs. 16-18. 
virgosa, Eichwald, Leth~ea Rossica, tom. i. p. 358, pl. 23. 

fig. 9. 
Gorgonia antiffua, GoldL Pet. Germ. p. 99, pl. 36. figs. 3, a,b. 

Sp. char.--Polyzoary a fiat expansion, slightly convoluted, circular 
or oval in outline, depressed in the centre, by which it is attached. 
[nterst@es regular on the obverse face when well preserved, somewhat 
rounded otherwise, sides angular, keeled. Disse_piments thin, expand- 
ing at junction with interstice, more markedly on obverse than re- 
verse face. Fenestrules regular, oblong, equal to width of interstice 
on obverse face, twice the width on reverse face ; four in the space of 
two lines longitudinally, and six fenestrules in the space of two lines 
transversely. Keel rounded and strong, with two or three nodes in 
the length of a fenestrule. Pores round, prominent, their diameter 
apart, two or three in the length of a fenestrnle, and often one more 
prominent than the rest in the angle formed by the junction of the 
dissepiment with the interstice. 

Obs: This species, whether from Scotch, Irish, or English localities, 
is everywhere the predominant form of Fenestella. I t  attained to 
the largest expansion of polyzoary of any of the species. It de- 
serves in every way to be regarded as the typical species of the 
Carboniferous varieties. I have traced its growth through all its 
stages, from a speck with two interstices on a stalk which clasped, it 
might be, the spine of a Product~es or a fragment of Ser2ula , to the 
adult form with its strong and numerous rootlets. The early leaf- 
like growth on a footstalk soon underwent a change; the footstalk 
became one of many rootlets, and the polyzoary coralliform at t h e  
base, and ultimately a more or less circular expansion, the edges of 
which terminated in slightly convoluted lobes. Its attachment to 
the rock was secured by a cluster of rootlets from about the base, 
and, indeed, from any part of the polyzoary which offered convenience 
of attachment. 

The actual size to which this species attains it is difficult to 
estimate, owing to the cleavage of the shale in which it occurs. I 
have seen indications which lead me to believe that an adult poly- 
zoon might attain a diameter of nearly two feet. Specimens of 
this species will be found to differ from each other somewhat in 
appearance. This I have found is more owing to the nature of the 
matrix in which it has been imbedded than to any other cause. 
The more calcium carbonate present in it, the fuller and more life-like 
the organism appears, while it is flat and shrunken in the ordinary 
black aluminous shale of the Carboniferous beds. 

In  diagnosing the species the first thing to be noted is the size of its 
interstice, in which it is intermediate between Fenestdla noduTosa, 
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Phill., and Fenestella polyjaorata , Phill. There is also a peculiar 
smoothness and regularity, in the growth Mike of interstice and 
dissepiment, which is attained by none of the other species and is 
a distinguishing mark. The presence of three or four pore-cells in 
a given space, the dissepiments, and the oblong fenestrules complete 
the identity. Prof. M'Coy's fine drawing of this species is taken from 
a partly worn-down specimen in which the sides of the interstice have 
become sharp and angular, and the keel scarcely visible; whereas the 
interstice should have been full and rounded, and capped with a ridge 
or keel, bearing the remains of spiny projections, while on either side 
the cells stood out prominent and free. 

There is no doubt about the identity of this species with Gorgonia 
antiqua, Goldf., although his figure is drawn from a much weathered 
and mutilated fragment. I t  also agrees with Fenestella retiformis, 
Schloth., the leading Permian species. I am aware that a contrary 
opinion has been expressed. Virtually the species are the same. 
Phillips was, in this country, the first to give a descriptive account 
of it. His Fenestella "irr~lularis, F. undulata, and F. flustriformis 
are all different portions of the polyzoary, under somewhat varying 
conditions of growth and preservation. I cannot agree with Prof. 
:M:'Coy in assigning Fenestella j~ustriformiv to Ptylojaora 3gustri- 
formis. As figured by Phillips, it is only the cast in limestone 
of the reverse face; and, as such, its relationship to Ptylopora 
is purely conjectural. Prof. ~'Coy was the first to recognize the 
importance of this species, and to do justice to it in the way 
of description; and hence, although not its author, that it should 
retain the name which he gave to it is generally conceded. In 
this view I am borne out by Prof. de Koninck, who states " t ha t  
Lonsdale was the first to describe this species as Fenestella fossula, 
but that his description was incomplete, and insufficient to recognize 
it with certainty, whilst ]~['Coy's description was full and accurate"*. 
Phillips's notice of it some years prior to that of Lonsdale was even 
more incomplete. For the foreign synonyms of ~enestella plebeia 
I am also indebted to Prof. de Koninck's work on the Carboniferous 
Fossils of New South Wales. 

F~eS~T,A ~BRA~AC~A, Phil. Geol. Yorks. pl. i. figs. 1-6. 
Fe~zestellaflabellata, Phill. Geol. Yorks. pl. i. fi~. 7-10. 
- -  hemispherica, M'Coy, Syn. Cart. Foss. Irel. pl. xxix. fig. 4. 
- -  Shumardii, Prout, Trans. Acad. St. Louis, p. 232. 
- -  tenuifila, Phill. Geol. Yorks. pl. i. figs. 23, 24, 25. 
81~. char.--Base cylindrical, tapering to a fine point, with strong 

non-poriferous rootlets attached. Upper part widely expanded. 
From nine to twelve inches in length, and five to eight inches in 
width. Interstices rounded, straight, in parallel lines, keeled. Dis- 
sepiments fine, slightly expanded at junction with interstice. _h'enes- 
trules oblong, slightly wider than insterstice~ from two to three times 
as long as wide. At one inch from base, five dissepiments in the 
space of two lines measured vertically, and eight dissepimcnts in 

* Foss. Pal. Nouv. Galles du Sud, 1877. 
Q.J .G.S.  No. 146. o 
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two lines transversely. Fenestrules gradually increasing in size 
with the growth. Pores small, round, more than their own diameter 
apart, placed on the outer face of the polyzoarium. At the base 
three pores within the length of a fenestrule ; in the upper portion 
four in the same space. 

Obs. There are many points of considerable interest attaching to 
this species. In  shape and appearance it is an enlarged type of 
the Silurian species generally, and particularly of my Feneatella 
lineata. I t  is the only representative of the old type which has 
survived to Carboniferous times. In  addition to its shape, it has 
most of%he features of its prototype, viz. interstices seldom bifurca- 
ting, proceeding in parallel lines, and pores on outer face of polyzoary. 
Its early growth, from a minute point, was a tapering, often curved 
root-base, from which grew a hollow and gradually widening cone, 
which ultimately expanded in slightly folded and lobed outlines 
around the aperture. To secure in position so fragile a structure, 
numerous solid rootlets grew from various points of the base, and 
attached themselves to surrounding objects. Being somewhat cylin- 
drical, it did not need to make the usual amount of lateral growth 
by bifurcation, as in the ordinary open type of Carboniferous 
]~enestella~. Owing to this comparative absence of bifurcation in 
the insterstice, its lines are singularly regular, forming a series of 
parallel rows. Further, its lateral growth was obtained by a gradual 
enlargement of all parts of the structure, proceeding from the base 
upwards---so much so that while at the base four fenestrules may be 
counted in one line, at the distance of two inches there are only two 
in the same space, thus doubling the circumference of the polyzoary 
without the aid of division of the interstice. This enlargement in 
the growth is more or less persistent throughout the polyzoarium, 
but not to the same extent, and furnishes at once a key to the 
synonyms. Accompanying the increased growth, an additional 
pore-cell may be noticed between the dessepiments. Thus the 
difference between the base and the upper portion, both as to size 
and shape, is of a very marked character, and quite accounts for the 
several species into which this one has been divided. Phillips was 
the earliest worker at i t ;  he named the extreme base Fenestella 
membranacea, the upper and enlarged growth Fenestella flabellata, 
and the more �9 delicately formed and intermediate portion Fenestella 
tenuijfila. 

I have alluded to the fact that in the more cylindrical portion of 
2'. membranacea bifurcation of the insterstice was arrested in part. 
At times a variety of circumstances may have hindered the longi- 
tudinal extension of the polyzoary ; then we find a rapid bifurcation 
which gives a globose outline to the expansion, and the form is then 
the F. hemisTherica of ~'Coy, while all its other details as to the 
pores, interstices, &c. clearly point to its identity with F. membra- 
nacea, Phi]]. 

The only species likely to be confounded with the foregoing is the 
F. nodulosa of Phillips. The square form of the fenestrule in the 
latter will at once indicate its character. 
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Locality. This species is comparatively rare in the Mountain- 
Limestone beds of England and Scotland, and very abundant in 
certain localities in Ireland. 

F~.~rSSTE~,L~ ~O~)CT.OSA, PhiU. Geol. Yorks. pl. i. figs. 31, 32, 33. 
Fenestella bicellulata, R. Eth., Jun., Mere. Geol. Surv. Scotl. Sheet 

23, p. 101. 
frutex, ~['Coy, Syn. Curb. Foss. Ireland, pl. xviii, fig. 10. 

- Popeana, Prout, Trans. Acad. St. Louis, p. 229. 
subretiformis, Prout, Trans. Acad. St. Louis, p. 233. 

S_p. char. Polyzoarium, early growth foliaceous, having a distinct 
stem or footstalk, becoming an oval or circular expansion. Inter- 
stices regular, rounded, carinated and bifurcating ; remains of spiny 
processes along the keel. Disse2iments thin, rounded, regular, a 
little arched in the early stage, not so thick as interstices. Fenes- 
trules square, regular in the early growth, four fenestrules in the 
space of one line measured longitudinally, and four fenestrules in 
the same space measured transversely. In the later and upper 
growth there are three fenestrules only each way in the same 
measurements. Gells small, round, their diameter apart, one com- 
monly at the end of each dissepiment, and one between, or three 
to each fenestrule: this is in the early growth; the later growth 
has four in the same space. When the cells occur in the angle 
formed by the junction of dissepiment with insterstiee, the former 
is expanded at the point. This feature is not constant. Cell-mouth, 
when preserved, nearly on a level with the keel. 

Obs. This is a very marked and easily recognized species; i~s 
square fenestrules and the round-wire-like nature of the interstices 
and dissepiments on the reverse face at once distinguish it from all 
others. In mature specimens the reverse has a peculiar and 
characteristic nodular aspect. In size it is somewhat minute, 
being intermediate between Fenestella membranacea, Phil., and 
.Fenestella plebeia, ~['Coy. Both Phillips and Prof. M'Coy were 
unfortunate in the fragments which they selected for description ; 
it is not surprising, therefore, that when a good representative 
specimen was found it should be described as a new species. 
Hence by far the best description of Fenestella nodulosa, Phill., is 
that given for Fenestella bicellulata, R. Ether., jun. 

In 1874 Dr. Young and Mr. John Young announced the disco- 
very of a new Carboniferous polyzoon, Actinostoma fenestratum, in 
which we have all the characters hitherto observed by Phillips, Prof. 
M'Coy, and Mr. R. Etheridge, Jun., in Fenestella nodulosa, with the 
addition of the cell-aperture terminating in a nipple-shaped pro- 
jeetion, ~he orifice of which was furnished with eight radiate denti- 
cles. To regard Actinostoma as the full development of F. nodulosa 
seemed the right course: as such I alluded to it in my former 
paper on the Carboniferous Fenestcllidm. Since then Mr. G. R. Vine, 
a most accurate observer of the palaeozoic polyzoa, informs me that 
he has noticed the denticulate ceil-aperture in Fenestella plebeia, 
]II'Cov; while recently Mr. John Young, F.G.S., in a paper read 

0 2  
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before the Glasgow Natural-History Society, mentions the occurrence 
of the same in Fenestella tenuij~la, PhiU. Thus we have the record 
of this peculiar cell-aperture in two if not three species of Feneslella. 
Notwithstanding this evidence in favour of the denticulat~ aperture 
in Fenestella, I now hesitate to give this feature wholly or in par~ 
to it, since I made the discovery that some of the species of 
Glauconome possessed a fenestration not very dissimilar to that of 
Fenestella, and might easily, in a fragmentary condition, be mistaken 
for it, indeed have been so. There is no doubt about the fact that 
some of the species of Glauconome have the denticulate cell-mouth 
in question--Glauconome steUipora, Young, for instance; on the 
other hand, it is not equally well established that the cell-mouth of 
Fenestella had the same characters. Thero is the possibility that 
some of the fragments of reputed Fenestella upon which the 
denticulate aperture was seen, may prove to have belonged to 
Glauconome. This discovery of the fenestrate polyzoary in Glau- 
conome considerably complicates the question of the nature and 
relationshi P of the palaeozoic Polyzoa ; and it will require careful ob- 
servation on the part of pal~eontologists to work out the distinctive 
characters of the several genera, and assign to the various species 
the right fenestration. The result will have an important bearing 
upon Glauconome, more than on Fenestella, since we know so little 
of the life-form of the former, whereas the latter is better under: 
stood. I t  may be that both Glauconome and Fenestella and kindred 
Polyzoa, possessed the denticulate aperture. It is so far certain, 
as regards Glauconome; it may ultimately prove to be true of 
Fenestella. But for the present I consider that Glauconome has 
absorbed the existing evidence of the peculiar cell-aperture in favour 
of its claims. The other problems remain to be worked out. 

I will now allude to a connexion which has become apparent 
during this inquiry between .F~nestella nodulosa, Phill., and Palveo- 
coryne, a hydrozoan originally described by Prof. Martin Duncan 
and Mr. Jenkins from the Lower Limestone shales of Ayrshire. 
With regard to my facilities for observing Pal~ocoryne, I may 
remark that it was described ~ from specimens washed from the 
shale, a process necessarily destructive of many of its more 
delicate and distinctive features. All the specimens in my posses- 
sion, on the contrary, are in sit~e on the shale or limestone in which 
they were found. Prof. Duncan, speaking of it, says that "usua l ly .  
they are attached by a dactylose pseudo-cellular base to the margins 
of the polyzoaria of Fenestellce "t .  My observations would lead me 
to limit the attachment of Palceocoryne to one species of Fenestella, 
viz. Fenestella nodulosa, and to the pore-face generally, rather than 
the margin of the polyzoarium. The frequency with which I 
noticed this association of Pal~ocoryne with Fenestella nodulosa, 
led me to go carefully over my collection, and ascertain definitely 
the particular species of Fenestella with which it was most fre- 
quently allied. The result was, that, out of ninety-seven specimens 

Explan. Sh. 23, Geol. 8urv. Scotland, p. 96. 
t Quart. Journ. Geol. Soc. vol. xxix. p. 413. 
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of Pal~ocoryne, eighty-five are either attached to the polypite- 
face of Fenestella nodulosa or associated with it, while twelve 
only are free and unattached. In  no one instance is there a sus- 
picion that the species is any other than the one mentioned. Simi- 
lar evidence to this I get in another ~vay. 3[ have more than one 
hundred specimens of 2'. nodulosa from the sha l e s  of Halkin 
Mountain, but out of them not one example showing the poriferous 
face; all without exception present to view the reverse side. This 
I explain by supposing that, as it is on the poriferous face of Fenes- 
tella that Paleeor finds its seat, that face has in consequence 
held the more firmly of the two to the shale. This is really so ; for 
the base of it may be detected by a slight bul~4ng of the polyzoary 
of the _Fenestella, and its presence demonstrated by removing a 
portion. There is no similar difficulty in obtaining the obverse 
face of the other species from the same beds ; nor do the other 
species present the appearance on the reverse face which I have 
noticed in 2". nodulosa.' The concurrence of these two species may 
be accidental ; but I scarcely think so ; the extent of its occurrence 
is not in favour of that idea; so that I think we may conclude 
that we have good evidence that Palceocoryne in the upper beds of 
the Mountain Limestone is exclusively confined to the polyzoary of 
Fenestella nodulosa, Phill. I may mention that I have s 
t)aZa~ocoryne associated with 2'. nodulosa in the middle beds of 
the Mountain-Limestone series of North Wales, and also directly 
seated upon the poriferous face of the same from the Calciferous 
Sandstones of Scotland. I have previously pointed out that several 
inferior organisms are parasitic upon or incrust the polyzoaria of Fe- 
nestella, from Silurian times upwards--such as Hemitrypa, .Aulopora~ 
Alveolites, and Diastopora; and now Palceocoryne has to be added to 
the list. In the case of the previous incrustations there is no doubt 
that the parallel branches of the Fenestella afforded suitable base- 
lines for the attachment of the incrusting coral. Whether there 
was any thing more than this in the preference shown by Pal~eo- 
~ryne, is one of the problems to be worked out; and it will, I 
have no doubt, receive due attention at the hands of Prof. Martin 
Duncan, to whom I have handed over my specimens of Pal~eocoryne 
for further elucidation. 

F~.S~.T.T.A POT.~PO~TA, Phill. Geol. Yorks. pl. i. figs. 19, 20. 

.Fenestella multiporata, ~['Coy, Syn. Curb. Foss. Irel. pl. xxviii. 
fig. 9. 

intermedia, Prout, Trans. Acad. St. Louis, p. 231. 
variabilis, Prout, Trans. Acad. St. Louis. p. 231. 

Sp. char.--Polyzoarium foliaceous at first, arising from a stem, 
ultimately becoming a flat circular network. Interstices largo, 
broad, rounded, keeled. Dissepiments thin, one third the thick- 
ness of the interstice, somewhat irregularly placed, nob expanding 
at junction with interstice. Fenestrules large and elongated, three 
times as long as wide. :Four fenestrules in the space of two lines 
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measured transversely, and two fenestrules in the space of two lines 
longitudinally. Keel rounded and well developed, marked along its 
course with numerous spiny processes. Pores small and round, 
their own diameter apart, prominent when preserved, from five to 
nine in the length of a fenestrule. 

Obs. This is the largest species of Carboniferous Fenestella, as 
regards the size of its interstice and fenestrules, although not so as 
to the ultimate growth of its polyzoary, which is considerably less 
than that of F. plebeia, ]M:'Coy. This peculiarity at once dis- 
tinguishes it from any other species. I t  is subject to considerable 
variation, and will be met with both larger and smaller than the 
one described. Prof. M'Coy, in his arrangement of the Fenestellce, 
assigned the smaller type to Phillips's F. 2oly29orata, and the type 
with the larger development and greater number of pores he de- 
scribed as F. multiTorata ; but as both conform so well to the i~ype in 
other respects, there is no reason for this division. This species 
often, on the reverse, attains to the size and character of some of the 
Polyporce, from which it may readily be known by having only a 
double row of pore-cells. 

Fe~estella polyporata never occurs very freely in any locality, but 
seems generally distributed throughout the Carboniferous strata. 

FE~-~STEL~X CnASSA, M'Coy, Syn. Car]). Foss. Irel. pl. xxix. fig. 1. 

Fenestella laxa, Phill. Geol. Yorks. pl. i. figs. 26-30. 
My previous notice of this species was limited to the extent of 

showing the identity in character between the species respectively 
described by Phillips and Prof. M'Coy as Fenestella laxa and 
Fenestella crassa. Since then a wider acquaintance with the Car- 
boniferous Polyzoa, and more especially with the Irish species in my 
possession, has caused me to hesitate about including it among the 
Fenestellas, since I have good reason for believing that the frag- 
ment which has been described as such will be ultimately found 
to belong to another fenestrate genus of Polyzoa. The original 
drawing of this species by Phillips clearly included two species of 
Polyzoa--one a Polypora with three rows, and the other apparently 
a Fenestella with two row~ of pores--the latter from Ireland, be it 
remembered, where in certain localities Ichthyorhachis 1Vewenhamii, 
:~['Coy, and Glauconome grandis, M'Coy, are not uncommon. 

Specimens in my possession lead me to say that I have tittle 
doubt of being able to show that the fenestrated form described as 
Fenestella crassa, ~['Coy, is likely to prove to be the network or 
polyzoary of one or other of the above species, or some kindred 
form. 

A glance at the drawings of Fenestella crassa given by Prof. 1Yl'Coy 
would seem to confirm this view. The coarseness of the interstice, 
and irregularity of the dissepiment and growth generally, are not 
characteristic of the Fenestellidm. Its true affinities have yet to be 
ascertained. For the present it is enough to say that its claims to 
be considered a Fenestella axe very doubtful. 
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F~NESTELL~ HALKINENSlS, Sp. nov. 
~p. char.--Polyzoariu~r~ a fiat, oval, or circular expansion, folia- 

eeous in its early growth, having a stem and expanded root~base. 
Interstices fiat, broad, very slightly rounded, keeled, the sides often 
showing a flap or fringe. Dissepiments irregularly placed, very 
thin in early stage, gradually thickening, rarely more than one 
third of the thickness of the in~rstice. Fenestrules elongated, 
becoming oval with increased growth, four in the space of two lines 
measured longitudinally, and six in the same space transversely. 
:Pores small, round, often twice their diameter apart, three in the 
length of a fenestrule, four and sometimes five in the later and 
larger growth. Keel a narrow round wavy line, having three 
nodes in the length of a fenestrule. 

This species at first sight would seem to have a strong resem- 
blance to Fenestdla rlebeia, which, however, is soon dispelled by 
careful scrutiny ; for it will be found to possess scarcely a feature 
in common. Its broad flat interstices at once distinguish it from 
the round or more often angular stem ofF. plebeia ; while the greater 
distance between the cell-pores, and the thread-like nature of the 
keel, complete the distinction. Again, the growth of 2'. plebeia is 
noticeable for its regularity and smoothness, while T. halkinensis is 
by comparison coarse and irregular. The root-base of F. plebeict is 
secured in position by numerous rootlets; while F. halldnensis has 
a broad, expansive and adherent base, which is further strengthened 
by the intersticeswhich, in favourable positions, directly adhere to 
the rock by a similar flat calcareous base. Its expansion was not only 
much smaller in size than that of F.plebeia, but the last details would 
seem to indicate a species of dissimilar habits, by attaching itself 
to rock-surfaces which the rootlets of 2'. plebeia would fail to enter. 
The affinities of this new species are, on the other hand, clearly with 
.Fenestellct 2oly2orata, Phill., rather than with 2'.21ebehl. I t  has 
very much the appearance of being a diminutive variety of .Fenes- 
tella ~olyporata, especially on the obverse face. 

Locality. Fairly abundant in the Cement-stone Quarries near Pen 
yr Wylfa, Halkin Mountain, North Wales. 

I t  will be noticed that I have described only five species of 
Carboniferous Fenestella~. I by no means wish it to be understood 
that~ I do not believe in the existence of species other than those I 
have described. Of these F. plebeia, ]~l'Coy, F. nodulosa, Phill., 
F. poly~vorata, PhiU., and 2'. membranacea, FhiU., are really the 
principal and prevailing forms, and will be found in more or less 
abundance in association with other Polyzoa, from thd Calciferous 
Sandstones of Scotland to the topmost beds of the Mountain- 
Limestone series of North Wales and elsewhere. The only partial 
exception to the rule is Fenestella membranacea, Phil]., which is 
either absent or not so abundant at certain points and localities. 
Having proved the existence and association of these species at 
various horizons in the Carboniferous series, I speak confidently as 
to the fact that the leading species of the Carboniferous _Fenestell~ 
are few in number, while the reputed species are made up from the 
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mu6_lated and altered fragments of the polyzoarium in all stages of 
its growth, not only of Fenestella, but of Ptylopora, Glauconome, 
and Icltthyorhachis, all of which presented a reticulated character, 
which under certain conditions might have been (and, indeed, has 
been) mistaken for that of Fenestella. Hitherto it has been the practice 
to assign any free fenestrate fragment of a polyzoan to Fenestella. 
With the discovery to which I have alluded, that Fenestella was not 
singular in possessing a fenestrate polyzoary, the error of that 
method of determining polyzoan fragments becomes apparent. 

The few species to which I have reduced the British Carboniferous 
Fenestellid~e is, I find, in perfect a~oTeement with the results arrived 
at on the American continent. Prout has published* a list of eight 
species of Fenestella from the Carboniferous rocks of l~or~h America ; 
although no plates are given, the details of the species are so minute 
as to leave nothing to be desired in the way of description. Of 
these eight species there is only one (Fenestella 2Forwoodiana) that 
has any claim to be considered a new species ; they correspond exactly 
with the types of our various :English species. Prout did his work 
without the aid of Prof. M'Coy's book on the Carboniferous Fossils 
of Ireland, in which the Fenestellid~e are for the first time 
adequately described. The result of Prout's independent research, 
apparently with ample material, is that only five good species a r e  
made out. These American synonyms I have placed for the first 
time under their respective :English species. 

There are possibly a local species or two of Fenestella which I 
have not described. Fenestella hallcinensis is one of these local 
forms. I have not met with it elsewhere than at Halkin Mountain. 
These local species require to be very carefully worked out before 
they can be definitely pronounced to belong to the Fenestellidee. I 
would suggest, with a view to the prevention of a needless mul- 
tiplication of species of Fenestella in the future, that, before descri- 
bing a new species, the nature of the attachment of the fenestration 
should be definitely ascertained, whether to a root-stalk with root- 
lets, as in Fenestella, or to a m i d s t  or stem, as in .Ptylopora and 
Glauconome. 1%r do I consider ~Shis standard too high. I have 
adopted it with the five species which I have described. Owing to 
the complicated surroundings which I have shown to be connected 
with Fenestella and the forms allied to it, I am strongly of opinion 
that some such course of procedure is necessary. 

The following table of the measurements of the leading features in 
the several Fenestellae will be found of considerable service in es- 
tablishing their identity. 

Trans. Acad. St. Louis, vol. i. p. 228-236. 
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Species. 

Fenestella l~lebeia, M'Coy... 
�9 membranacea, Phill .... 

nodulosa, Phill .......... 
polyporata, Phil] ....... 

- -  halkinensis, Shrubsole: 

Number 
of pores 
between 
dissepi- 
ments. 

3-4 
3-4 
3-4 
6-9 
3-4 

Shape of 
fenestrule. 

Oval. 
Oblong. 
Square. 

Elongate. 
Elongate. 

Number 
of fenes- 
trules in 
two lines 
trans- 

versely. 

6 
8 

6--8 
4 
6 

Nttmber 
of fenes- 
trules in 
two lines 
longitu- 
dinally. 

4 
5 

6-8 
2 
4 

Discussion. 

The Pt~SID~T stated that this group, which ranged from the 
LlandeLlo to the Permian, is often represented by very imperfect 
specimens, and that there is great difficulty in discriminating the 
forms. Nowhere are they so well preserved as in the Carboniferous 
rocks of Flintshire and Scotland. 

Dr. ~ [ v ~  spoke of the value of the method adopted by the 
author in studying the varieties of growth and development in each 
species. 

Prof. S ~ , Y  regarded the principle on which the author had 
worked as a very sound one, and he thought that such revisions of 
certain life-groups were calculated to be of the greatest service to 
geology. 

The P~sn)r~T remarked upon the difficulty that arises from the 
fact that many type specimens are inaccessible for reference. :He 
deprecated the creation of new specific names before a rigid com- 
parison had been made with the old ones. 
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